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Abstract 
Rules for Taylor-type monetary policy occurred in 1993 and during this time there have been widely used as an evaluation 
tool for monetary policy of different countries, either independently or in comparison with other monetary policy rules or 
guidelines. Using a large extent of these rules has been determined, on the one hand by the high capacity of characterize 
monetary policy actions, and on the other hand the simplicity of their handling of economic models. One of the most 
popular ideas in the monetary economy is that the central bank should follow the Taylor rule, under which the central bank 
should take into account in setting the interest rate of two factors: the inflation rate and the gap between the Gross Domestic 
Product and potential Gross Domestic Product (output gap). It should be noted that monetary policy decisions affect the 
decisions of consumption / investment, but also on the asset allocation. Taylor rule guides monetary policy to reconcile 
price stability and full employment rate, goals that are sometimes divergent on short-term. In the short term perspective of 
Romanian banking system the main problem that arises is determined by the terminus point of monetary policy 
normalization: how far the central bank will cut the benchmark interest rate? In this paper, we want to apply the Taylor rule 
(the monetary policy instrument used by central banks in developed countries before the Great Recession), in order to see if 
we are approaching the end of the process of normalizing monetary policy in Romanian banking system. In other words, 
this paper aims to examine whether the use of interest rate as an instrument, following a Taylor rule type, would have been 
used successfully by National Bank of Romania. In the financial literature, the Taylor rule is considered an accurate 
description of how monetary policy decisions are taken by the FED, but also by other central banks. 
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1. Introduction 
 At the present moment in the majority of the countries the primary goal of monetary policy is to ensure 
price stability. However many central banks follow other important objectives such as economic growth, full 
employment or exchange rate stability. Still, the priority of price stability over other monetary policy goals is 
usually stipulated in the central banks’ laws in most countries (Loayza and Schmidt-Hebbel, 2002). There are 
two important opinions among economists regarding the way in which central bank can achieve price stability. 
On the one hand, some of them consider that price stability can be attained by using monetary policy rules. 
This opinion is based on the arguments that rules can reduce policy errors, enhance the transparency of 
monetary policy and prevent political influence on policymakers. On the other hand, some economists are 
supporters of discretionary monetary policy, believing that monetary policy works well without implementing 
rules or considering that the rules are unpractical. They indicate the failures of implementing monetary policy 
rules in the past (Van Lear, 2000. Beside of these two opinions concerning monetary policy rules, there is a 
strong agreement among economist that discretionary monetary policy creates economic instability, leads to 
inflationary bias and is exposed to special interest politics). During the time, many monetary policy rules are 
applied, including (Van Lear, 2000): 1. Friedman’s rule states that monetary authority should control money 
growth rates by controlling the growth in bank reserves; 2. McCallum’s rule requires that policymakers would 
fluctuate money growth when nominal GDP growth goes above or below a predetermined growth rate ceiling, 
using monetary base as instrument; 3. Taylor’s rule specifies that central bank should vary short-term interest 
rate in reply to changes in inflation rate and economic growth; 4. Natural rate of unemployment rule consists in 
comparing a quantitative estimate of the natural rate to the official estimate of unemployment to establish if 
monetary policy should relax or restrict; and 5. Currency board rule indicates that monetary authority should 
maintain a fixed ratio between a reserve currency and its monetary base.  The theoretical literature on monetary 
policy rules separate the instrument rules into two important categories: interest rate based instrument rules 
known as Taylor (1993) rule and monetary based instrument rules known as the McCallum (1988) rule. Taylor 
rule was initially established for United States’ economy, as a linear interest rate function of inflation 
deviations from its target and output deviations from its potential level, indicating how Federal Reserve should 
changes federal funds rate in response to changes in price level or in real GDP (Taylor, 1993). Taylor rule was 
adjusted to other economies, being widely used both in developed countries and emerging markets, including 
some countries adopters of inflation targeting that use short-term interest rate as operational instrument of 
monetary policy (Adanur Aklan and Nargelecekenler, 2008). McCallum rule consists in changing of monetary 
base by monetary authorities in order meet the targeted level of nominal GDP. McCallum rule is fitting to the 
similar circumstances as in Taylor rule but the instrument differs: in the former case the instrument is base 
money and in the later the instrument is short-term interest rate (McCallum, 2000).In this paper we analyze 
whether the use of interest rate as an instrument, following a Taylor rule type, would have been used 
successfully by National Bank of Romania. The paper is structured as follows. In section 2 we reviewed the 
prior literature on Taylor rule. Section 3 describes the instrumental rule of Taylor. Section 4 presents the 
empirical methodology we have applied to calculate the interest rate following the initial rule of Taylor since 
1993. In section 5 we showed the data used and the results of our empirical investigation and discussed it. 
Section 6 comprises the most important conclusions of our analysis and further research. 
2. Literature review 
Since the establishment of Taylor rule many studies have tried to test the validity of the rule for other 
economies and period of time. Recent studies extended the Taylor-type rules by considering a forward-looking 
behavior of monetary authorities, in which the targeted variables are expected inflation and output gap instead 
of past or current values of them. Moreover, several recent papers have extended forward-looking Taylor rule 
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by taking into account the effect of other variables affecting the implementation of monetary policy, such as 
asset prices and financial variables (Castro, 2011). Using a forward-looking monetary policy reaction function, 
(Castro, 2011) suggests that monetary behavior of European Central Bank and Bank of England is best describe 
as by a nonlinear rule, but the behavior of Federal Reserve of United Stated can be well describe by a linear 
Taylor rule. The paper also shows that only the European Central Bank is reacting to financial conditions. 
(Galimberti and Moura, 2013) analyze the exchange rate predictability and Taylor model for fifteen emerging 
countries that adopted free-floating exchange rate regimes and inflation targeting beginning in the mid-1990s. 
They combine to promising approaches: they use panel data regression to investigate limited time-series data 
and enhance estimates efficiency and a robust set of out-of-sample statistics incorporating bootstrapped and 
asymptotic distributions. They find higher forecasting ability for models where exchange rate is determined by 
forward-looking macro variables. As a result of estimating diverse specifications for the Taylor rule exchange 
rate model based on their out-of-sample performance, their study reveals that a present value forward-looking 
specification show significant evidence  of exchange rate predictability. Moura and Carvalho (2010) investigate 
the manner monetary policy has been implemented in the seven largest Latin America countries, the LAC-7 
group between January 1999 and January 2008, running 16 alternative specifications for the Taylor-type rules. 
They select the most appropriate functional form employing out-of-sample measures of forecasting 
performance and find strong evidence for endogenous monetary policy responding to macroeconomic 
variables. The paper indicates that the best model with respect to predictive power differs considerably across 
countries, but it provides evidence support for out-of-sample predictability. Actually, the Taylor-type rules play 
an important role in conducting monetary policy in analyzed countries. Fendel, Frenkel and Rülke (2011) 
examine ex-ante Taylor rules and the formation of interest rate expectation in emerging market countries 
following the idea that the success of monetary policy in ensuring price stability depends in a large extend on 
its influence on public’s expectations. They use forecasts for short-term interest rate, the inflation rate and 
output growth for 5 emerging countries from Latin America and 5 emerging countries from Central and Eastern 
Europe, analyzing whether the financial markets predicts short-term interest rate on the basis of Taylor rule. 
Estimating expected (ex-ante) Taylor rules, their study show considerable differences in the expectation 
creation, Taylor fundamentals being adopt by the most inflation targeting countries, especially Taylor principle 
for their forecasts at least at some time horizon. Their conclusion is that inflation targeting matters for 
formation of expectation on financial market. Fendel, Frenkel and Rülke (2011) also analyze if financial market 
participants from G7 countries apply the Taylor rule principles in their forecasts over the period 1989-2008. 
Although the previous studies take into account only ex-post (revised) or real-time data, the authors focus in 
their research on ex-ante data for the estimation of Taylor rules, using the Consensus Economic Forecast pool 
which includes a unique data set of interest, inflation and growth rate forecasts. Their finding is that interest 
rate forecasts are, indeed, internally consistent with the principles of Taylor rule for all G7 countries at least in 
the forward-looking version. They conclude that financial market participants apply Taylor rules to forecast 
short-term interest rates. Mehrotra and Sánchez-Fung (2011) assess the McCallum and Taylor rules, mixed 
instruments and targets from the two frameworks and nominal feedback mechanisms in a cross-section of 20 
emerging market countries employing different monetary policy strategies. The framework used in analysis 
Their finding was that the behavior of the inflation targeting adopters is better described by a mixed 
McCallum-Taylor specifications including a nominal income target than by a benchmark Taylor reaction 
function. In the case of countries following a mix of monetary and exchange rate targeting regime, estimating 
reaction function indicates differences in the response of monetary policy to domestic targets (output gap, 
inflation gap, or a nominal income target) and the exchange rate, whereas the nominal feedback rules disclose a 
lean-with-the-wind manner in two out of three countries. Kühn and Muysken (2012) explore why central banks 
from countries adopters of inflation targeting follow a conventional Taylor rule. Their investigation indicate 
that the standard Taylor framework, which employs a constant intercept, takes into consideration the 
fluctuations in the natural real rate of interest. Consequently, even monetary authorities who supposedly only 
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focus on inflation stability will perform accordingly with the standard Taylor rule – namely take the output gap 
into consideration when setting the interest rate. They consider that this finding might explain why many other 
researches also show that the European Central Bank pursues the standard Taylor rule too.  
3. Taylor rule 
Monetary policy with fiscal policy is one of the two ways by which government official’s influences, in a 
market economy, the rhythm and the economic activity direction, with effects not only on the level and 
variation of gross domestic product, but also on the rate at which prices rises or decrease. The ability of central 
banks to conduct monetary policy lies in the monopoly position that they hold regarding their own 
counterparties supply that commercial banks require in order to constitute the legal reserve or settle with other 
commercial banks. The final purpose is to constitute the currency and the credit, which are used in daily 
transactions, and are taking place in the economy. Rules for Taylor-type monetary policy have appeared in 
1993 and during this time have been widely used as an evaluation tool of monetary policy of different 
countries, either independently or in comparison with other rules or guidelines of monetary policy. The using in 
a large extent of these rules was driven, on the one hand, by the high ability to characterize monetary policy 
actions and, on the other hand, by the simplicity of their handling in the economic models. The best known 
example of instrumental rule is the Taylor rule (1993): 
݅௧ ൌ ݅ ൅ ͳǤͷ ή ሺߨ௧ െ ʹሻ ൅ ͲǤͷ ή ݕ௧            (1) 
 
, where: it is the interest rate in period t (in the original form practiced by the Fed refinancing rate to a 
quarter - the FED quarter funds rate), i and is the target interest rate, ʌt is the inflation rate, yt the output gap 
(difference between the actual and potential GDP).  According to the Taylor rule, the interest rate level 
responds to changes in inflation and output gap.  
In a general form, a Taylor-type rule can be written as: 
 
݅௧ ൌ ݅ ൅ ߙ ή ሺߨ௧ െ ߨכሻ ൅ ߚ ή ݕ௧          (2) 
  
 Depending on the values that take the coefficients Į and ȕ, Taylor-type rules describe the behavior of 
the central bank under inflation targeting strategies, nominal income or other strategies which are used as 
benchmark to assess the behavior of monetary authority, as Ball (1999) and Weymark (1999). 
If inflation and GDP values are predetermined, Taylor rule is a predetermined rule, as in the examples 
above. If inflation and GDP are forward-looking, the rule becomes a condition of equilibrium (the default rule).  
 
݅௧ ൌ ݅ ൅ ߙ ή ൫ߨ௧ାଵ ௧Τ െ ߨכ൯ ൅ ߚ ή ݕ௧ାଵ ௧Τ            (3) 
 
Another type instrument rule is Henderson-McKibbin rule (1993). This rule has the form: 
 
݅௧ ൌ ݅ ൅ ߛ ή ሾߨ௧ ൅ ݕ௧ െ ሺߨ௧ െ ݕכሻሿ         (4) 
 
, where: i is the refunding interest rate of the Fed, that responds to deviations of the amount between 
target inflation and the GDP, Ȗ has a value> 0 (2 in the original form of the rule). 
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An example of the well-known rule is the rule for the monetary base (or its logarithm) launched by 
McCallum (1988):  
 
ܾ௧ െ ܾ௧ିଵ ൌ ȟ ൅ ͳ ͳ͸ ή ሾሺ୲ିଵ െ ୲ିଵሻΤ െ ሺ୲ିଵ଻ െ ୲ିଵ଻ሻሿ െ Ƚ ή ሺ୲ିଵ െ ୲ିଵכ ሻ                   (5)  
 
in which: 
- xt is the logarithm of gross national product in that period (quarter) 
- ǻx is the target set for nominal GDP growth, and xt = xt-1 + ǻx is the path set for the GDP 
- Į is a coefficient with the value > 0 
Under this rule, the growth rate of the monetary base responds to deviations of nominal GDP from the 
established trajectory, and changes in the speed of monetary base growth. Other monetary policy rules 
appear under the shape of reaction functions that appear in the models used in the analysis of some national 
banks. It is the case, inter alia, of Quarterly Projection Model used by the Bank of Canada or the Forecasting 
and Policy System used by the Reserve Bank of New Zealand. Role rules of type instrument rules is considered 
as limited to provide some guidelines for monetary policy, but they are widely used in the evaluation studies of 
monetary policy, due to their simplicity in handling the economic models. Some authors (Svensson, 1998) 
consider that the role of instrumental rules is "Never hire banks", this role returning the target type rules 
especially in countries that adopted inflation targeting regime. 
 
4. Methodology research 
This paper takes as its starting point the suggestion that Taylor expressed in 1993, namely that a simple 
monetary policy rule can serve as a guideline for monetary policy. Taylor demonstrated that a rule according to 
which a central bank responds to variations in inflation and output gap towards the target levels characterize 
well the behavior of the Fed since mid-80s (Taylor 1999a, 1999b). A rule of the same kind was found by Stuart 
(1996) as expressing the precise behavior of the Central Bank in the United Kingdom. Further studies to 
characterize monetary policy using Taylor-type rules were made by Clarida et al. (1999, using forward-looking 
rules), Weymark (1999, to characterize monetary policy in six countries), Christiano and Gust (1999, in a 
model with limited participation). Taylor-type rules were compared with other rules in studies conducted by 
Ball (1999), in the analysis made by de Brouwer and O'Regan (1997) on the policy followed by the Reserve 
Bank of Australia and partially resumed by Debelle (2000).  Svensson (1998) showed that Taylor-type rules 
backward looking can be obtained as a first order conditions to a dynamic optimization problem. In general, 
Taylor rules are used as a substitute for rules more complex such as feed-back type. This approach was 
determined, on the one hand, by the lack of perfect knowledge of the economy and the monetary policy 
transmission mechanism and, on the other hand, by complex rules that tend to be less robust when these are 
used within several models (Levin et al., 1999). The approach used most often in the financial literature on 
simple rules is to compare their performance with an optimal rule chosen according to the preferences of the 
author. This way of studying the issues appears in Rüdebusch and Svensson (1998). A difficulty that arises 
quite often is given to the need to choose a relatively small number of simple rules from the infinity of existing 
possibilities. Many authors, including Laurence Ball, John Taylor and Bennett McCallum, offered theoretical 
and practical arguments for selecting specific rules. Concise, monetary Taylor rule says that: the nominal short-
term interest rate depends by the real interest rate, by inflation rate measured by the GDP deflator, the 
difference between the inflation rate and the inflation rate targeted by the central bank and the difference 
between real GDP and potential estimated or GDP. The proposed formula by Taylor for the calculation of 
interest rate would be: 
݅௧ ൌ ߨ௧ ൅ݎ௧כ ൅ ߙ ή ሺߨ௧ െ ߨ௧כሻ ൅ ߚ ή ሺݕ௧ െ ݕ௧כሻ       (6) 
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where: 
it  - the nominal short-term interest rate 
rt* - the real interest rate 
ʌt  - inflation rate 
ʌt* - target inflation rate 
 yt – real gross domestic product 
 yt* - estimated gross domestic product 
Į, ȕ - coefficient 
5. Data and empirical results 
5.1. Data 
We applied Taylor rule to calculate the interest rate for Romania. The analyzed period is 2003-2013. 
The frequency of data is annually. The data for inflation rate, target inflation rate (chart 1) and monetary policy 
interest rate are collected from National Bank of Romania database.  
 
Chart 1: Evolution of inflation rate and target inflation rate in Romania 
Source: Authors processing, National Bank of Romania 
 
For the real interest rate, we used the lending rate for nonfinancial clients. The formula for the real 
interest rate is presented below: 
 
ݎ௧כ ൌ  ଵା௡௢௠௜௡௔௟௜௡௧௘௥௘௦௧௥௔௧௘ଵା௜௡௙௟௔௧௜௢௡௥௔௧௘ െ ͳ                                                                                              (7) 
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Real GDP is presented as a percentage increase from one year to another. The used source is Eurostat 
database. Potential GDP is estimated with the Hodrick-Prescott in Eviews programme (chart 2). 
 
Chart 2: Evolution of real and potential GDP in Romania 
Source: Authors processing, Eurostat  
 
The coefficients Į and ȕ are determined by the model to be equal to 0.5. In later models, Taylor 
improved formula and gave them new values.  
 
 
5.2 Empirical results 
 One of the most popular ideas in the monetary economy is that the central bank should follow the Taylor 
rule. Taylor`s theory from 1993 says that the central bank should take into account two factors in determining 
the interest rate: inflation rate and the gap between realized Gross Domestic Product and potential GDP (output 
gap). During the period 2003-2013, NBR cut interest rate with 17.25 points (from 21.25% to 4%). The National 
Bank gives a signal designed to strengthen confidence in the national economy by lowering the interest rate, 
measure that should make the credits in national currency cheaper and stimulate economic growth through 
increased consumption. In the period following the start of the economic crisis, respectively from the beginning 
of 2009, the monetary policy interest rate set on a downward trend, currently, the interest rate is 3.75% 
(January 2014), approximately it is a third from the value recorded in February 2009 (10%). NBR maintained 
in these years a relaxing monetary policy, thus aiming to stimulate consumption in order to generate growth. 
This, however, delayed to appear, although last year was prerequisites for a timid advance of the economy, 
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about 2 %, according to analysts. Romanian central bank kept interest rates too low, practicing an excessively 
simulative monetary policy (chart 3). 
 
Chart 3: Monetary policy interest rate and Taylor rate in Romania 
Source: Authors processing, National Bank of Romania 
 
Taylor argues that the U.S. has entered into an unsustainable boom as the Fed kept interest rates too low for 
too long. If it had followed the rules, most of the distortions created by the boom would have been avoided.  
 
6. Conclusions  
Monetary policy rules are considered efficiently if they lead to the minimization of a weighted sum of the 
variance of inflation and gross domestic product around target levels. Both target levels, and the weights 
assigned are determined by the authority that has been delegated the management of monetary policy. An 
effective rule is one that minimizes this sum for a certain value of the two weights. Equivalently, an effective 
rule puts the economy in a given point on the border of variation of inflation and GDP. Depending on the 
values we give to the coefficients Į and ȕ, Taylor-type rules describe the behavior of the central bank under 
inflation targeting strategies, nominal income or other strategies, which are used as benchmarks to assess the 
behavior of the monetary authority. National Bank of Romania continues the prudent downward cycle of 
monetary policy rate. It was reduced to 3.75%, representing a historical low of the last 23 years. Prudent 
adjusting of key interest rate was justified by the persistence of risks to the inflation outlook, having as source, 
on the one hand, the external environment, in terms of extending the sovereign debt crisis, and, on the other 
hand, the uncertainties associated to internal electoral conjuncture. Monetary policy rate is below of that 
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obtained by Taylor's formula, because the central bank wanted to stimulate consumption. In the future research 
we propose: to find a simple rule that leads to the best results over a group of patterns; to apply the new Taylor 
Rule estimated in 2010; to apply Taylor rule in emerging Central and Eastern Europe countries. 
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